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WE CLAIM: 
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1 . A Vundle gripping apparatus for picking-up, carrying 
and depS^iting stacks of signatures, the bundle gripping 
apparatus^ comprising: 

plurality of bundle gripping units each 
including gVipping members for engaging bundles and 
transporting\ the bundles to pallets; 

an \longate member to which the plurality of 
gripping units\are mounted; and 

an adjustment mount of each of the gripping 
units for changing positions of the units along the 
elongate mount ingVnember to allow different 
configurations of \pundles and multiple bundles to be 
transported by the gripping units. 


o 


2. The bundle grippirJ(g apparatus of claim 1 wherein the 
gripping units have a predetermined narrow width 
extending along the elomate member to maximize an 
operator's view of bundles flying transported and 
deposited on pallets withVsA gripping units. 

3. The bundle gripping apparatus of claim 1 wherein the 
gripping units each include Ahousing depending from the 
elongate member, and the griping members include a lower 
support member and an upper clabp member for clamping of 
bundles therebetween , 


4 . The bundle gripping apparatus fcf claim 1 wherein the 
elongate member is operably connected to an automated 
manipulator for precision shifting oii the gripping units 
from a predetermined bundle pick-up location to a 
predetermined drop-off location at a pkllet, the 
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manipulator including circuitry that controls shifting of 
the uMts and operation of the units' gripping members. 

5. TheYundle gripping apparatus of claim 1 including a 
handle assembly associated with the gripping units and 
mounting m\mber, and 

operator controls that actuate the gripping 
members for allowing manual control over shifting of the 
gripping units and operation of the gripping members. 
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6. The bundle Gripping apparatus of claim 1 wherein the 
gripping membersXeach include a drive system for 
retracting the gripping members to release gripped 
bundles and extending the gripping members to a plurality 
of different extended positions for gripping and 
transporting bundles\>f^ varying heights and 
configurations . 

7. The bundle gripping ViAparatus of claim 6 wherein the 
drive systems comprise pikley drive systems each 
including a drive cable operably connected to one of the 
gripping members, a pulley Varriage having at least two 
pulleys mounted thereto and \about which the cable 
extends, and a power cylinderXfor shifting the pulley 
carriage a predetermined distance that is less than the 
distance traveled by the grippiXg members upon operation 
of the cylinder due to the multiple pulleys carried by 
the carriages to keep the gripping^ units compactly sized. 


8. The bundle gripping apparatus ofV claim 1 wherein the 
elongate member comprises a rail and Vhe adjustment 
mounts include opposing hanging member\ attached on the 
gripping units so that the gripping uniVs hang down from 
the rail and clamps that releasably fix Vhe hanging 
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tteJufcfciLrs at a selected position along the length of the 
rai. 

9. A unit for gripping and transporting bundles of 
signatures having small sizes or large size signatures in 
use with other units, the bundle gripping unit 
comprising : 

a housing; 

a lower support member and an upper clamp 
member ea&ch haying a retracted position for releasing 
bundles (tfterefrom) and an advanced position for 
cooperating to support bundles (therewith) for transport 
thereof; ai 

adjustment controls of the support and clamp 
members for Adjusting the position of the members to 
allow the members to be disposed closer to the housing 
for small sizd signature bundles and extended further 
from the housing for larger size signature bundles to 
minimize distances bundles project beyond the lower 
support member, 


0 


10. The bundle gripping unit of claim 9 wherein the 
housing has a top afcid bottom, the upper clamp member 
includes a clamping Viead and the lower support member 
includes a flat platA, and the^fclamp member is external 
and adjacent the top \f the housing and the flat plate is 
adjacent the^bo^ttom of\and completely in the housing in 
^the retracted positionsVthereof) to minimize interference 
with bundles during pickVup and depositing of bundles. 


11. The bundle gripping ijjpit of claim 9 wherein the 
adjustment control of the lV>wer support member includes a 
user operated control membei and a scale external of the 
housing, the scale including indicia generally 


corresponding to the distance from the housing to which 
the Support member will extend with the control member 
shifted along the scale to select the desired distance 
based o\ signature size. 

12. The bundle gripping unit of claim 11 wherein the 
lower support member includes a cable drive system for 
shifting the^upport member between the retracted and 
advanced posiMons thereof, the control member includes 
an abutment inVhe housing and the cable drive system 
includes a stop Vhich cooperates with the abutment to 
limit travel of t^e support member to^the seleeted 
extended position Miereofj. 

13. The bundle gripping unit of claim 9 wherein the 
adjustment control of Vhe upper clamp member includes an 
extendable slide bar haVing a clamping head mounted 
thereto for being shifted from positions closer to the 
housing to positions extended further therefrom, and the 
slide bar includes a relealable lock for fixing the bar 
against sliding with the clawip'^ead at a desired extended 
position based on signature adze. 

14. The bundle gripping unit dtf claim 9 wherein the 
upper clamp member includes a c^mp head and a universal 
pivot mount therefor to allow th<k clamp head to clamp 
flush against bundles having an uraeven build-up of 
signatures therein. \ 


15. A compact unit for transporting\signatures stacked 
into bundles, the unit comprising: 

a housing having a top and bot\om defining a 
predetermined housing height, a front and\a back defining 
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a predetermined housing depth, opposite sides defining a 
predetermined housing width with the width being 
significantly smaller than the housing height and depth 
so thatXthe housing is very narrow in the widthwise 
direction 

ian upper clamp member and a lower support 
member hav^ig advanced positions in which the members 
cooperate t<\ engage respectively uppermost and lowermost 
signatures ir\a bundle for clamping the bundle 
therebetween, \nd retracted positions for release of the 
clamped bundles^ 

transverse linear guides for the clamp member 
and support member to guide linear sliding movement of 
the members between the retracted and advanced positions 

thereof with the upp&er clamp member shifting transverse 

f \ ^ 

to (the advanced lower support membery for clamping the 


bundles therebetween;! and 

power actuaubrs in /the narrow housing' operable 
to provide the clamp and support members with a variable 
range of travel betweenXthe retracted and advanced 
positions thereof for secure clamping of bundles of 
different sized signatur* 

16. The unit of claim 15 -wherein (the power actuator for 
the support member) has a f&st stroke for retracting 
movement of the support memAer to minimize the pull on 
lowermost bundle signatures ffluring bundle depositing 
operations, and has a slower stroke for advancing 
movement of the support membeA to minimize bundle damage 
during bundle pick-up operatioi 


17. The unit of claim 15 whereift the clamp member 
includes a clamp head and the low&r support includes an 
elongate flat plat, and the clamp \ead travels along the 


heigVt of the housing between the retracted and advanced 
positJ^ns thereof and the flat plate travels out from the 
bottom V>f the housing in the direction of the housing 
depth. \ 

18. The u\it of claim 17 wherein the elongate flat plate 
is slightlyXshorter than the housing depth and narrower 
than the housing width so that the plate is retracted 
entirely withVi the bottom of the housing. 

19. The unit or claim 15 wherein the power actuators 
include fluid cylYnders, and cables and pulleys between 
the cylinders and members, and 

pulley carriages each having a plurality of 
pulleys mounted thereto about which the associated cable 
extends with the carrMges driven by operation of the 
cylinders to provide tn& members with a greater amount of 
travel than the travel a£ the driven carriages carrying 
multiple pulleys to keepVthe housing compactly sized 
while maximizing the rangA of travel for the support and 
clamp members. \ 

20. The unit of claim 19 wh\rein the cylinders drive the 
carriages vertically between \he top and bottom of the 
housing, and the pulleys and cables are arranged to 
cooperate to keep the height ofVthe housing only slightly 
greater than a maximum height ofVthe bundles to be 
clamped between the clamp and support members and the 
width of the housing only slightlyXgreater than that of 
the carriages carrying the multipleXpulleys therewith. 

A^^Wvr \ 

21. A bundle gripping (unit) for transporting signatures 
stacked into bundles, the bundle griping (unit^^^*^^ 
comprising: \ 


\a lower support having a predetermined length 
for fittinV under a bundle to be transported; 

a\ upper clamp head having an upper retracted 
position spaijed from the bundle and a lowered advanced 
position for Mghtly engaging an upper surface of the 
bundle and clanfeing the bundle between the clamp head and 
lower support thereunder; and 

a pivot\mount of the clamp head that allows the 
advanced clamp heaJd to pivot and self- adjust for keeping 
the clamp head in fVush engagement with the bundle upper 
surface despite slop\ng of the upper surface. 

22. The bundle grippiXa unit of claim 21 wherein the 
pivot mount includes a Bail joint to allow for universal 
pivoting of the clamp hea^i. 

23. The bundle gripping urtdt of claim 21 wherein the 
clamp head includes a disc-shaped member. 

24. The bundle gripping unitVf claim 23 wherein the 
clamp member has a predetermined small size, and 

an adjustable mounting member to which the 
small^£ivotal^ clamp member is attached for allowing the 
clamp head to be positioned at different extended 
positions for substantially central engagement with 
respect to the bundle to maximize \he distribution of 
clamping forces provided by the (smaA clamp head 
throughout the bundle. \ 

25. The bundle gripping unit of claim ^4 wherein the 
lower support member has a retracted posVtion with 
support member withdrawn from under the bVmdle and a 
plurality of user-selectable advanced positions based on 
size of the bundle to be supported thereby\ 




\ 
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26. Ti^e bundle gripping unit of claim 21 including 
hanger numbers and a^support rail from which the hanger 
members support ^he^ gripping unit with the rail having a 
predetermined length sized to allow multiple bundle 
gripping uni^s to be adjustably mounted to the rail for 
handling one o\more bundles, the gripping units being 
spaced from each^ther along the rail based on bundle 
size and number oi^oundles to be simultaneously handled. 
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27. AXmethod of transferring signatures stacked into 
bundles\to pallets, the method comprising: 

providing a plurality of, bundle gripping units 
each including a lower support member and an upper clamp 
member; 

adjusting the gripping units to space adjacent 
units from ea\h other for picking up small bundles with 
individual uni^ or larger bundles with two or more 
units; 

units adjacent to the bundle or 


shif tin 
bundles to be pick 

extending 
more of the units sub 1 
via adjustment of the 
is extended depending 


lower support member of one or 
( ntially fully under the bundle 
stance the lower support member 
on\the bundle size; 
lowering the up&er clamp member of one or more 
of the units for engaging dsn top of the bundle and 
clamping the bundle against \he lower support member; 

shifting the units do a desired deposit 
location on a pallet; 

retracting the lower support member of one or 
more of the units while keeping tnte clamp member engaged 
with the bundle to securely transfe\ the bundle to the 
pallet; and 
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Rising the clamp member off of the bundle for 
further bundle pick-ups. 


28. The method of claim 27 including extending the clamp 
member so that ay clamp head thereof is substantially 
centrally disposed relative to the top of the bundle to 
be clamped prior tV lowering of the clamp member for 
engaging the bundle\top. 

29. The method of claim 27 wherein the clamp member 
includes a pivotal cla^p head, and 

pivoting the OLLamp head upon engagement with 
bundles having signatured unevenly built up therein so 
that the clamp head self-adjusts with a lower flat 
surface of the head in flustfi engagement with the top of 
the bundle. \ 

30. The method of claim 27 in&lSNkng: 

adjusting a variable\|i iSting force provided to 
the gripping units based on the\we^.ght of the bundles; 
and \ 

automatically changing \he lifting force 
depending on whether there is a bundle being carried by 
the units and how many bundles are \arried by the units. 

31. The method of claim 27 wherein tVe variable lifting 
force is adjusted based on different w\ights of bundles 
generated at different pick-up location\ so that 
different variable lifting forces are provided to the 
units; and \ 

selecting the variable lifting fVrce to be 
provided depending on the weight of the bundle being 
handled by the units. \ 
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32. \The method of claim 27 wherein the units pick-up 
more \tian one bundle at the same time, and transfer the 
bundle^ to the pallet one at a time. 
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33, A method of transporting bundles of signatures under 
manual cor\rol of an operator, the method comprising: 

p\oviding a bundle gripping apparatus including 
gripping members for supporting signature bundles for 
transport; 

lifting the bundle gripping apparatus with a 
predetermined farce either loaded with a bundle or 
unloaded with tha predetermined force independent of the 
operator-exerted Sorce thereon; 

sensing an operator-exerted directional force 
applied to the apparatus that causes the apparatus to 
respond substantially VV ie same whether the apparatus is 
loaded or unloaded byvlaa^ing in the operator' s desired 
direction of apparatus\^noWement ; 

sensing an oper\tor-exerted acceleration or 
deceleration force appli\d to the apparatus that causes 
the apparatus to respond Substantially the same whether 
the apparatus is loaded or\unloaded by speeding up or 
slowing down as the apparatus moves in the desired 
direction of apparatus movement; and 

manipulating an unl&aded apparatus to a pick-up 
location for loading the apparatus with a bundle or a 
loaded apparatus to a deposit location via selective 
application of the directional ar 

acceleration/deceleration forces \y the operator. 


34. The method of claim 33 wherein\the operator-exerted 
forces are applied by the operator everting a pushing or 
a pulling force on a handle assembly \n the desired 
direction of apparatus movement. 
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35. ^he method of claim 34 including providing the 
handle Vssembly attached to the bundle gripping apparatus 
so that Yhe operator-exerted pushing or pulling force is 
directly Supplied to the apparatus. 

36. The method of claim 33 wherein the bundle gripping 
apparatus is \ifted by a variable lifting force based on 
the weight of Mie apparatus and bundles, and 

automatically changing the variable lifting 
force depending dh whether the apparatus is unloaded or 
loaded so that the\ apparatus does not require the 
operator to exert A significant lifting force when 
manipulating the apparatus and application of the 
operator-exerted forqes causes the apparatus responsive 
movements to be glidiwN^pvements in the desired 
direction of apparatus VJoroement . 

37. The method of claim\36 including: 

calibrating the\ variable lifting force for the 
weight of the apparatus unloaded and loaded with bundles 
of one weight; 

calibrating the variable lifting force for the 
weight of the apparatus load\d with bundles of another 
weight; and 

selecting the variable lifting force depending 
on whether bundles of the one o\ the other weight are to 
be handled by the apparatus, 

38. The method of claim 36 including: 

providing the apparatus with sets of gripping 
members with each set able to suppo\t a bundle for 
transporting multiple bundles with tfoe apparatus for 
allowing the apparatus to be fully leaded with each set 
supporting an associated bundle, partially loaded with 


lessVthan all of the sets supporting an associated 
bundl\, and unloaded with none of the sets supporting 
bundlek; 

\ providing manually actuated controls for 
independently shifting sets of the gripping members 
between gapping and release positions; and 

tVe variable lifting force is automatically 
changed by actuation of the controls so that the greatest 
lifting forceVis provided to the fully loaded apparatus 
with the controls actuated to shift each gripping member 
set to the gripping positions thereof, an intermediate 
lifting force isV>rovided to the partially loaded 
apparatus with thX controls actuated so that at least one 
of the sets of griMj\ng members for supporting an 
associated bundle ialn the release position thereof, and 
the minimum lifting \cjrce is provided to the unloaded 
apparatus with the controls actuated so that each set of 
gripping members are A the release positions thereof. 

39. The method of clain\38 including: 

sensing the presence of a bundle in position to 
be supported by one of thA sets of gripping members, 

enabling the conqrols for shifting the gripping 
member set to the support position when the bundle 
presence is sensed so that tl\e variable lifting force is 
automatically increased from \he minimum lifting force by 
actuation of the enabled controls. 


